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PREFACE

This report presents the results of an Air Force Electronics Principles
Survey of those specialties for which electronics training is provided at

*Sheppard Technical Training Center, Sheppard AFB, Texas. Authority for con-
ducting electronics principles surveys is contained in AFR 35-2.

The survey instrument used to collect data from career ladder incumbents,
the Electronics Principles Inventory (EPI), was originally developed by Dr.
Hendrick W. Ruck and Major Thomas J. O'Connor in 1976. It was revised and
updated in 1979 by Mr. James L. Slovak and Captain Frederick B. Bower, Jr.
Mr. Slovak further refined and updated the instrument in 1981.

Second Lieutenant H. A. Goodman analyzed the data and wrote the final
report. Computer support was provided by Ms. Olga Velez. This report has
been reviewed and approved by Lieutenant Colonel Jimmy L. Mitchell, Chief,
Airman Career Ladders Analysis Section, Occupational Analysis Branch, USAF

4 Occupational Measurement Center, Randolph AFB, Texas 78150.

* Copies of this report are available to Air Staff sections, major commands,
and other training and management personnel. Requests for additional copies
should be addressed to the USAF Occupational Measurement Center, Attention:
Chief, Occupational Analysis Branch (OMY), Randolph AFB, Texas 78150.

4PAUL T. RINGENBACH, Colonel, USAF WALTER E. DRISKILL, Ph.D.
Commander Chief, Occupational Analysis Branch
USAF Occupational Measurement USAF Occupational Measurement
Center Center



SUMMARY

1. Sample: Eight AFSCs and a total of 861 members completed the Electronics
Principles Inventory (EPI). This covered at least 50 percent of the assigned
strengths of each of the electronics AFSCs serviced by Sheppard Technical
Training Center.

2. Administration: Inventories were administered to a stratified random
sample of 5- and 7-skill level career ladder incumbents between August 1983
and January 1984.

3. Skill Level Finydings: Two AFSCs, 31650F and 91850, were found to have
percent members performing figures which reflect very different needs for
electronics fundamentals than other AFSCs in the study. The 316XOF AFS had
very low percent members performing figures on EPI items, while the 918X0 AFS
had, on the average, extremely high figures. No systematic differences were
found to exist between the 5- and 7-skill levels.

4. Course POI: Based on the percent members performing figures of inventory
items, a need for updating of the POI seems to be indicated. The match of POI
paragraphs and subparagraphs to inventory items was not always consistent with
percent members performing.
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ELECTRONICS PRINCIPLES INVENTORY
SHEPPARD AFB, TEXAS

INTRODUCTION

-"TeUSAF Occupational Measurement Center provides specialty task data to
training personnel in the form of occupational survey reports (OSR) and train-
ing extracts. Such data are presented in task statements quantified according
to percent members performing, relative time spent, task difficulty, and

4..training emphasis. This task data provides a precise picture of the kinds of
functions personnel in a specific AFS actually perform at a specific point in
time. When properly applied, OSR data can be a powerful tool in the design of
training content,

Generally speaking, OSR task statements can sometimes be difficult to
4, , /translate into knowledge requirements. This is especially true of tasks which

require some degree of electronics knowledge. Prior to development of the
Electronics Principles Inventory, training managers and commnand representa-
tives had to rely on subjective interpretations of task statements to arrive
at the kinds of knowledge required to perform electron ics-ori ented tasks.
This requirement for more objective criteria for determining the amount of
electronics knowledge necessary to perform the job resulted in the development
of a new type of USAF job inventory, called the Electronics Principles Inven-

1)h EP s isa knowledge-based job inventory which ident 4ie the range of
electronics principles personnel must understand to perform any electronics-
oriented Job. Training managers can use EPI data in conjunction with OSR data
to determine precisely what specialists do and what electronics principles
they employ on the job. By using EPI and OSR data in this manner, training
managers satisfy one of the most important aspects of the instructional
systems development (ISD) process: determine what specialists do on the job
before developing a course to train individuals to perform the job. The EPI
booklet differs from the usual task-oriented survey in two major respects.
First, the EPI asks two general questions: "What do you do?" and "What elec-
tronics knowledge do you use in performing your job?" The second difference
is the EPI can be administered to anyone who works with electronics. That is,
it is general in nature, unlike the usual job inventory, which is aimed at a
single specialty within a career field

In 1974, the initial request to develop a method of determining elec-
tronics fundamentals used on the job was made by Major General Charles G.
Cleveland, Deputy Chief of Staff, Technical Training, Air Training Commiand.
At the time, General Cleveland needed some means of accurately measuring how
much electronics fundamentals training was actually used on the job. He
envisioned using EPI data to streamline training by eliminating "nice-to-know"
information in the area of electronics security.

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED



At the General's request, Dr. Walter E. Driskill, Chief of the Occupa-
tional Analysis Branch, set up a task force to conceptualize, develop, and
apply a method for measuring job usage of electronics principles. The task
force was composed of personnel from the Occupational Analysis Branch who were
well qualified in theoretical physics and electronics. These personnel also
had considerable expertise in task analysis and survey development. with
assistance by these individuals, electronics experts from 5 ATC Technical
Training Centers, averaging 12 years maintenance experience and 4 years of
electronics principles instruction experience, spent 3 weeks working on the
development of the EPI. This tentative EPI then was reviewed and refined by
over 300 maintenance personnel from SAC, TAC, ADC, MAC, and AFSC, as well as
personnel at the Electronics Engineering Department of the USAF Academy and

-~the Air Farce Human Resources Laboratory. The resulting EPI contained 1,257
items under 62 subject-matter areas covering all electronics principles train-
ing given at the 5 ATC Technical Training Centers.

During 1977, this EPI was administered to more than 11,000 airmen in 54
different Air Force specialties. Since the aim of the EPI was to determine
the extent electronics fundamentals were actually used in the performance of

4 Air Force jobs, the logical person to survey was one at the worker level with
sufficient time on the job to understand all it entailed. Consequently, only
5-skill level personnel with more than 18 months active duty service were
surveyed. Results from this project were used extensively by the various
training managers to refine their respective plans of instruction.

This original EPI was revised in 1978 and 1979 to more accurately reflect
some of the computer-oriented and various other electronics principles. The
revision was accomplished by Mr. James L. Slovak, Inventory Development
Specialist, and Captain Frederick Bower, Occupational Analyst, after consulta-
tion with electronics principles instructors at each of the technical training
centers. Mr. Slovak conducted a further revision of the EPI in 1981, follow-
ing additional consultation with electronics principles experts. Following
this extensive review, the EPI was reprinted in its current format which
includes 1,366 items.

2



SURVEY ADMINISTRATION

The Electronics Principles Inventory (EPI) was administered to 5- and
7-skill level personnel in those specialties for which electronics training is
provided at Sheppard AFB. These AFSs included:

306XI Elect-Mech Comm and Crypto Equip Systems
Spec

306X2 Telecomm Systems Equip Maint Spec
316XOF Missile Systems Analyst
316X2F Missile Electronics Equip Spec
362X1 Telephone Central Off Switching Spec
362X3 Missile Control Communications Spec
362X4 Telephone Equip Installation and Repair

-Spec

918XO Biomedical Equip Maintenance Spec

Inventories were administered to a stratified random sample of
career ladder incumbents. In each specialty surveyed, booklets were sent to
career ladder incumbents randomly selected across the 5- and 7-skill levels.
No more than 500 booklets were administered to any given specialty due to

y computer restrictions. These personnel were selected so as to accurately
represent all specialty groups. Seven-skill level were also surveyed;
however, their data is collected for use in a later study and is also utilized
for purposes of comparison with 5-skill level personnel. The inventories were
administered between August 1983 and January 1984.

Table 1 displays survey representation across specialties. Maximum
sample is the total number of incumbents by AFS who were selected to be sur-
veyed. Final sample represents the total number of individuals from the
maximum sample who actually completed and returned survey booklets. The table
shows at least 50 percent of the maximum for any one of the eight AFSCs sur-
veyed. This ensures acceptable representation across specialties.

3
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'-V TABLE 1

SPECIALTY REPRESENTATION IN SHEPPARD EPI SAMPLE

PERCENT OF PERCENT OF
TOTAL MAXIMUM FINAL ASSIGNED MAXIMUM

AFSC ASSIGNED SAMPLE* SAMPLE IN SAMPLE IN SAMPLE**

306X1 390 211 108 35 51

306X2 977 500 267 27 53

316XOF 179 102 51 28 50

316X2F 93 39 22 24 56

N 362X1 606 327 184 30 56

362X3 117 62 36 31 58

362X4 658 369 194 29 53

918X0 371 179 99 27 55

* Specialties with few members were oversampled to ensure
some representation in the final sample; for large
specialties, a maximum of 500 cases were selected.

•* A minimum acceptable level of 50 percent was used as a
cutoff for closing field administration.

. .
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5-Skill Level Use of Electronics Principles

Five-skill level personnel across the eight specialties were conpareJ for
electronics principles use. The objective of this comparison was to identify
the core principles utilized by 5-skill level personnel in all 8 Sheppard
Electronics Principles Inventory AFSs at 30 to 50 percent, and 50 to 100 per-
cent members performing. Table 2 lists those electronics principles where at
least 30 percent members are performing, and Table 3 lists those electronics
principles where at least 50 percent members are performing. This information
should be useful to technical school personnel who need to identify core
electronics principles for training. As the tables display, there are± 23
electronics principles common to all AFSs which have a significant enough
level of percent members performing (at least 30 percent) to justify j need
for them to be addressed in the Sheppard EPI Course.

Two areas of significant dissimilarity between the specialties also
emerged during the analysis. The first concerns Missile Systems Analyst
(316X0F) personnel who are using electronics principles much less than the
other seven AFSs. In fact, in many instances, 316XF personnel will have no
members using an electronics principle where the other AFSs show percent
members performing into the 90 percent range. Table 4 provides a representa-
tive sample of electronics principles not performed by 316XOF personnel which
are performed by the other AFSs. The total of all electronics principles
where this occurs would be too numerous to list in a standard table; however,
this information is supplied in FACPRT 4 of Appendix A.

The second specialty which is markedly different from the others is the
Biomedical Equipment Maintenance Specialists (918X0). In contrast to Missile
Systems Analyst personnel, the 918XOs are using electronics principles to a
much greater degree than any of the other specialties. Table 5 provides a
representation of electronics principles utilized by 918XOs and shows how this
compares with the other seven AFSCs.

This information should be useful to Sheppard Electronics Principles
training personnel in designing blocks specific to the various specialties.
Other than the differences noted in the Missile Systems Analyst and Biomedical
Equipment personnel specialties, 5-skill level personnel in the other four
specialties seem to utilize about the same amount of electronics principles.
There are no major differences which exist between the 5- and 7-skill levels;
however, this will be discussed in the next section.

" .

/4 9

.4 - . .



7-Skill Level Use of Electrnni-, Pri!ic ,'1

Five-skill level members were compared to 7-skill leve nom' omrs,
the 8 soecialties (30651 to 30671, 30652 to 30672, et) t.),jt(rliq rie if h '-2
were any differences. After reviewing the percent nembers perf r:in ',c h
electronics principle in the inventory and the time spent by members .i
principles, it is clear that no major differences ,xist. betwei,, skill levY.

Members who reach the 7-skill level seem to hec.)ne a tier of 'suin r"
technicians. They continue to perforin tasks whic'i rtqu .r- the same ec -
tronics principles used by the 5-skill level workers (though the 7-skill level
members have become more experienced in electronics principles applications).
For a description of differences by AFS, refer to the 5-skill level section.

Plan of Instruction (POI)

Technical school training personnel were tasked with matching EPI survey
knowledge items with the appropriate objectives from their plan of instruc-
tion, dated 31 March 1983. This matching was necessary to determine if the
POI was fulfilling the training needs of the various fields it supports.

There are 1,366 items in the survey which needed to be matc.hed against
187 objectives of the POI. Of the 1,366 survey items, 855 were not matched to
POI objectives. Many of these 855 knowledge items had sufficient members
performing (greater than 30 percent) in at least one of the AFSCs to justify
being referenced in the POI; however, it is also understood that when only one
AFSC has 30 percent or greater members performing, and the others do not, this
may be an item that could best be taught in a separate block or, perhaps,
through OJT or at a follow-on training school. For this reason, it was
necessary to examine the data in several ways.

First, the Electronics Principles were screened to identify those where
there were 30 percent or more members performing a survey knowledge item in at
least 4 of the AFSCs, (4 was chosen because it represents 50 percent of those
AFSCs which utilize the Sheppard EPI course). A secondary screening was made
for items where at least 50 percent members are performing in at least 4
AFSCs, and, finally, where 30 percent or more are performing in only 1 AFSC.
These data were then compared to the POI match to determine if survey items
matched to P01 paragraphs and subparagraphs had sufficient percent members
performing (at least 30 percent) to justify their being trained.

Many of those survey items which were not matched to the POI were found
to have extremely high percent members performing figures in at least 4 AFSCs,
while many of those tasks which were matched had an extremely low percent
members performing across all 8 AFSCs (less than 30 percent). For specific

9, 4 examples of these areas, refer to Table 6 (where only 1 AFSC has 30 percent or
* more members performing), Table 7 (where at least 30 percent are performing in

at least 4 of the AFSCs), and Table 8 (where at least 50 percent are perform-
ing across at least 4 AFSCs). A complete listing of all knowledge items and
their corresponding percent members performing figures can be found in the
FACPRTS which accompany this report.
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Many of the items matched to paragraphs in tile POI d d not '),v wev, 30
percent responding in any 1. Table 9 gives examples of th" 9 sarnvy items.
These items should be considered for deletion.

Surmary

After a careful review of the POI and survey knowledge items, both
matched and unmatched, the following findings were noted:

1. Many of the items matched with the POI had very low percont
members performing figures across all AFSCs.

2. Of the survey items which were not matched to the course POI,
many had 30 percent members performing, or greater, across at least 4 (usually
more) AFSCs.

3. Personnel in the 918 AFS have a much higher average of percent
members performing in most items, and seem to be using more than any of the
other AFSs. Careful consideration should be given to the data concerning the
treatment of this AFS.

The EPI is unlike the standard OSR in that survey items are knowledge
items, rather than tasks. This difference makes a review of the course POI a
difficult task requiring that each item be reviewed individually. The need
for this individual reviewing process is due to the fact that knowledge items
may be required as building blocks in a process to the understanding of more
difficult areas. It is suggested that training personnel consider this as
they review the course POI in relation to percent members performing figures
for independent survey items.

This information should be useful to training personnel in updating their

POI. The data seem to support a need for this, as displayed by the tables.
Many items referenced had percent members performing figures which did not
justify continued inclusion in the POI, and many items not referenced had high
enough percent members performing to justify inclusion.

For an in-depth study of survey data by training personnel, computer
FACPRTS have been provided in the following pages. For assistance in
interpreting and using these data, please contact 2d Lt Howard Goodman,
USAFOMC/OMYO (AUTOVON 487-5811).
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